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INTRODUCTION 
This study is an attempt to compare the rate of learning 
of abstract and colorful orda in Grade One. It is an 
outgrowth of the Study by Callaban1 who ~ggested, "A further 
study of the same type on a muob larger population in order 
to see whether the results would prove more significant." 
The factors considered in this study are: 
1. The comparison of the rate of learning of 
colorful and abstract words. 
2. The relationship of learning rate to reading 
achievement. 
3. The sex differences in the same factors. 
4. Analysis of the errors. 
1. Callahan, Dorothea ~. "~he Comparison in the Rate of 
Learning of ColorfUl and Abstract ords in Grade One," 
Unpublished Ed. M. Thesis, Boston University School of 
Education, 1947. 
1 
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CHAPTER I 
SU.MMA.RY OF PREVIOUS RESEARCH 
Few specific studies have been made in the tudy of the 
comparison of the rate of learning of abstract and colorfUl 
words in the reading vocabulary of children. There are 
included in this summary studies maae with adults as well as 
children. Several methods for measuring memory have been 
devised. Retention may be measured by recall, recognition and 
relearning. 
MATERIALS TO TEST RETENTIOH 
Ebbinghausl wa primarily interested in problema of 
fixation and recall. All experiments were carried out upon 
II 
himself as subJect in a highly controlled manner. Nonsense I 
syllables were used. According to hia findings, the degree 1 
I 
of retention depends directly upon the amount of work done I' 
as well as the amount to be learned. Overlearning up to a 
certain point definitely increases retention. 
Pyle2 tested twelve subJects who were college seniors 
and graduate students for their rate of learning. He used 
worda, objects, nonsense syllables, thought materials, and 
connected thought. The results and conclusions were to be 
1. Garrett, Henry E. Great friieriments in Ps{ohology. 
New York: D. Appleton-Can ury Co., 1941. 52 P• 
Pyl , illiam H. "Retention as Related to Repetition." 
Journal of Educational Psychology 2:311-2~; June 1911. 
2 
l 
/I 
applicable to actual chool conditions. According to hi 
findings the most rapid learners · show the highest percentage 
of retention. 
Fifty normal school girls were tested by Myeral. Each 
girl was tested individually, and was told to study a group 
of word and figures so that she could reproduce them in exact 
order. No time limit was placed on either learning or recall. 
The tim w s recorded for both procedures. NegatiTe correla-
tion indicates that when the learning time was high the recall 
time was low and vice versa. The individUal who took plenty 
of time in making sure of her learning was more certain in 
I her reproduction. 
I Carter2 used a variety of word • pleasant, indifferent 
or unpleasant, as material to be le rned. One hundred children 
1 learned elections of pleasant, indifferent, and unpleasant 
wards. He tested three different times. In each of his three 
eerie of data pleasant words were better learned than either 
indifferent or unpleasant words. Unpleasant word tended to 
be better learned than indifferent one a. His a tudy shows 
that in false response there is a tendency for a obild to 
I' replace the unpleasant or indifferent word with an inoo rrect 
pleasant one. 
'1l 
II 
1. Myers, G. c. "Some Correlation Between Learning and 
Recall." Journal of Educational Fsychologz 7:646-7; 
November 1918. 
,, 
I 
2. Carter, H. D. "Emotional Correlates of Errors in 
Learning."1 ~~J=ou~r~na~l=:o~f=:E~d~u~c~a~t~i~o~n~a~l~P~s!y~c~h~o~l~o~g~y~2~7~:~6~5=-~6~7~;====~========~ Januar 19~6-• 
II 
Ryansl was interested in a comparative study of general 
mental ability and the retention of complex learned materials. 
He gave repeated Psychology tests to a group of forty-nine 
junior college sophomores of high, medium, and low intelli-
gence. He states that the significant thimg is "Each of the 
\1 three groups maintained ita original posit ion with respeot to 
the others, and that there were some indications of a trend 
toward increased retention on the part of the more intelligent, 
accompanied by a alight decrease of the less able, upon 
repeating test." 
Thompson2 tested forty-two pupils to determine whether 
the enrichment method of teaching first grade reading would 
give better final results than the analysis method. The en-
richment method was found to be better for immediate recall, 
and the analysis method for delayed response was better. 
Lewi 3 tested eighty-seven boys and girls to determine 
the rate of learning in grades one and two. The difference 
between word analysis and word me ning was found not 
statistically significant. The three types of cheoka used 
1. Ryans, David G. "The Differential Performance of High, 
Medium, and Low Intelligence Groups on Repeated Tests in 
General £syohology.• School and Society 47:549-51; 
April 23, 1938. 
2. fhompson, Louise E. "The Enrichment Versus the Analysis 
Method of Teaching First Grade Reading." Unpublished 
Ed. M. Thesis, Boston University School of Education, 1940 
3. Lewis, Vera M. "The Rate of Learning in Grades One and 
Two as Measured from ord Analysis Versus Word Meaning 
Presentation." Unpublished Ed. M. Thesis, Boston 
4 
University School of Educat~i~o~n~,~l~9~4~2~·~~======~~========9F========= 
=--=======jil===--
I 
)I 
er word-picture identific tion, identific tion of ord 
pronounce • nd t obistosoopio. 
rrl constructed nd ey luat test of r t of 
l rning in r ding for children in the fir t gr de. H r 
r ult of t be r t of le rning tests dep nd. in a large 
me ure on the number of ora t ught. 
Aooor ing to Baker2 the diffiau.lty ooourrinl most 
fre u ntly is confusion of ora forms and th t confusion 
r most frequent in ord which ra regarde b sic or 
common ·to ll r ading m t ri 1. Thirt7 pupil from Gr de 
through 8 ere te ted with Dolch ord card • The result 
ho need for more intensive tudy on common word • Tw 
ord th t wer mi more t n y other w re "than " and 
"want". 
Len~ eval ted the effect of word study nd orcl 
enrichm nt techni ue on he r te of learning to r ad in 
Gr d One. The differences betw n the two method , ord 
study nd ord enrichment, wa not t ti tioally signifio nt . 
The relationship of mental ge d r t of l arning of low ncl 
1. rr, 0 rol v. "Construction and T lu tion of Te t of 
R te of Learning in Reading for Childr n in the irst 
Gr de." Unpublished Ed. • The is, Bo ton University 
School of Eduo tion , 1942. 
2. B ker, orma. "Confu ion in ord eoognition." 
El ment ry School Journal 45:6V6-VV; June 1946. 
Lenk, Elizabeth ~. "The Comparison of 
ora Enrichment Techniques on the Rat 
in Gr d One." Unpublished Ed. • The 
Universit7 School of Eduo tion, 1946. 
ord stu~ d 
of Learning to Re d 
is, Boston 
high mental age show that the difference was not statistically 
significant. 
The purpoa of MoFarland's1 study was to compare certain 
reading readiness factors with reading achievement. The 
learning rate showed the highest positive relationship with 
reading achievement. The correlation of learning rate and 
reading achievement was 67~.039. 
Oallahan 1 a2 findings show that the difference between 
the r-ate of learning of colorful and abstraot words wa 
statistically significant in favor of the colorfUl words. 
The best predictive measure of reading success was learning 
rate. This i indicated by the high positive correlation of 
.636~.05 between reading achievement and learning rate. 
LEARNING RATE 
Donnelly3 says that one fUndamental ability which all 
pupils must develop in learning to read is word recognition. 
Aocord.ing to this study, February scores of reading achieve-
ment of first grade children are a fairly reliable indication 
of succes or failure in May. From her test she found that 
1. McFarland, • E. "The Relationship of Readiness Faftors 
to Success in Beginning ReadiDg," Unpublished Ed. K. 
Thesis, Boston University School of Education, 1947. 
2. Op. cit. 
3. Donnelly, Helen E. "A Study of ord Recognition Skills 
in Grade One." Unpublished Ed. K. Thesi • Boston 
University School of Education, 1931. 
6 
no definite prediction of success could be made on the basis 
of mental ages. 
Gates~ conclusions indicate clearly that there is no 
necessary mental age at which a pupil can be sure of learning 
to read. The age for learning to read under one program or 
with methods employed by one teacher may be entirely 
different from that required under other conditions. In-
structions should give each pupil an opportunity to apply 
his mentality most effectively. 
Mnrphy2 concludes that a child's learning rate increases 
with specific training to develop the ability to see and hear 
likenesses and differences in words. 
Junkina3 reports, "Visual di crimination exercises 
improve in the rate of learning new words." 
Murphy and Junkins4 say the rate of learning is not 
correlated perfectly with mental ability. Two abilitie that 
1. Gatea, A. I. "The Necessary ental Age for Beginning 
Reading.• Elementary School Journal 37:498-508; 
:March 1937. 
2. :u.rphy, Helen A. "An Evaluation of Exercises far 
~eveloping Auditory Discrimination in Beginning Reading." 
Unpublished Ed. M. Thesis, Bo ton University School of 
Education, 1940. 
3. Junkins, Kathryn M. "The Construction and Evaluation of 
Exercises for Developing Visual Discrimination in 
Beginning Reading." Unpublished Ed. • Thesis, Boston 
University School of Education, 1940. 
4. Murphy, H. A., and Junkins, K. • ''Increasing the Rate 
of Learning in First Grade Reading." Education 
62:37-39; September 1941. 
7 
appear to effect the learning rate are auditory and vi ual 
discrimination of word elements. To prevent reading failures 
in Grad One a combined program of auditory training and 
visual training is suggested. 
Gellermanl aye that a child with a subnormal ment 1 
capacity i not necessarily doomed in o far as reading ia 
jl concerned. Instruction should be geared down to his slower 
pace. Overwhelming majority of reading difficulties are due 
to instructional programs hich are not adjusted to the 
children's needs. 
11 Lyon 2 states that consideration of individual differ-
ences in children is the basis of a succes fu.l reading program. 
The slow-learning child needs many more concrete experi noes 
than other children. Every school should provide for the 
individual needs of children within the regular reading 
program. 
Gra~ says that each reading group needs selections and 
assignments suited to its needs. Teachers are seeking for 
methods of grouping pu.pils and of teaching which provide 
adequately for the ide range in attainments and needs 
1. Gellerman, s. v. "Casual Factors in Reading Difficnltie .n 
Elementary School Journal 49:496-99; May-June 1949. 
Lyons, N. T. 
Differences." 
March 1949. 
"Relating the Reading ~rogram to Individual 
Elementary School Journal 49:389-94; 
3. Gray, • s. "Grouping Pupil for Basic Instruction in 
Reading." Elementary School Journal 48:469-70; 
Kay 1948. 
8 
I 
,-
9 
represented in each alas room. Simply giving slow group more 
time does not mean that instruction has beBn adjusted to 
individual needs. 
The research has shown various factors effect rate of 
learning. Therefore. this study is an attempt to compare the 
II learning rate of first grade children for colorful and 
abstract words. 
: 
~ 
I 
CHAPTER II 
PLAN OF THE EXPERIMENT 
Learning rate in this study is used to mean the number 
of words a ohild oan recall as sight words five and one-half 
hours after a twenty minute teaching period. 
In planning the study the following details were 
considered: 
1. Population. 
2. Learning rate tests. 
3. The preparation of the material. 
4. The testing program. 
POFULATION 
The total number of ohildren who partioipated in the 
three le rning rate tests was 112. The study was made in two 
eohools in a large industrial oity. Four first grades in one 
sohool and one first grade in a nearby sobool were used. 
Five teachers of Grade One oooperated in the study. 
Permission was secured. from the Supervisor of Grades One, Two 
and Three to carry on the experiment. All of the teachers 
were familiar with the administration of a learning rate teet. 
Before any of the work was started, the writer met with the 
teachers to explain the plan and purpose of the study. 
II Table I gives the mean ohronological and mental age 
of the 112 ohildren. 
10 
TABLE I 
MEAN CHRONOLOGICAL AND MENTAL AGES 
SEX NUMBER MEAN C. A. s. D. MEAN M. A. s. D. 
Boy• 68 6 yrs. 3 mos. 7.62 6 n_s. 4 mos. 7.89 
Girls· 64 6 yre. 1 mo. 6.46 6 yrs. 3 mos. 8.40 
The chronological ages of the boys ranged from 6 yrs. 
6 mos. to 8 yrs. 7 mo • ith a mean cbronolGgical age of 6 yr•· 
3 mo • The mental ages of the boys ranged from 4 yrs. 4 mos. 
to 7 yrs. 3 mos. with a mean mental age of 6 yrs. 4 mos. The 
chronological ages of the girl ranged from 6 yrs. 6 mo • to 
7 yra. 8 mos. with mean chronological age of 6 yrs. 1 mo. 
The mental ages of the girl ranged from 4 yrs. 2 mos. to 
7 yrs. 3 mos. ith a mean mental age of 6 yrs. 3 mos. 
II The chronological ages of the total population ranged 
I from 5 yrs. 6 mos. to 8 yrs. 7 mos. with a mean chronological 
age of 6 yrs. 2 mos. The mental ages of the boys and girl 
1! ranged from 4 yrs. 2 mo • to 7 yrs. 3 mos. with mean mental 
age of 6 yrs. 4 mos. Thia indicates that the group is average 
in mental ability. 
Preceding the study, each teacher administered to her own 1 
cla s the Xuhlman-Anderson1 Test, Grade I - Fir t Semester. 
1. Published by Educational Publishers, Ino., llinneapolia, 
inn. 1942. 
11 
LEARNING RATE TESTS 
Each of the five teacher gave the learning rate three 
times to her own class. Thirty words were selected to be 
taught, ten in each group. All word were taken from a Third 
Readerl so that the words ould be new to the children. ~he 
words were then checked with the International Kind.ergarten 
Union List2 and Alma Hodgkins Li t 3 to be sure that the word 
ere in the speaking vocabulary of the children. Fifteen 
!abstract words and fifteen oolortul words were selected. 
These words were tried out with a group of first grade children 
not in the study to be sure that the words were within the 
understanding of first grade children. The colorful words 
I are word that have concrete meaning for children. The abstrac 
ords are those that have little significance for children. 
In choosing the words, there are included in both list a 
long ords, short words, different phonetic blends, and 
different letter combinations. 
The thirty words were divided into three groups of ten 
Gray, Williams., and Arbuthnot, May H. ore Streets and 
Roads. Chicago, Ill.: Scott, Foresman and Company, 
1942. 317p. 
Child Study Committee of the International Kindergarten 
Union. of Children Before 
onal. 
3. Hodgkina, Alma • • "The Tabulation of the Spontaneous 
Speaking Vocabulary of 162 Two to Five Year Old Children." 
Unpublished Ed. M. Thesis, Boston University School of 
Education, 1947. 
.12 
words each. The following table shows the grouping. 
TABLE II 
ORDS USED IN LEARNING RATE TESTS 
GROUP COLORFUL WORDS ABSTRACT WORDS 
I jar done 
spoon until 
candle a across 
necktie brought 
gingerbread whether 
II pail whom 
fence under 
bonnet though 
cottage ahead 
strawberries different 
III lamp often 
di has except 
ribbon straigh1i 
sidewalk instead 
toothbrush remember 
PREPARATION OF THE MATERIAL 
The words were printed on 3" x 10" flash cards in lower 
case lettera. 
Pictures were used in the enrichment exercises for the 
colorful words. 
Obeck sheets were made with spaces for checking the 
retention of the words at the three different times. 
Directions were prepare a. and given to all the teachers 
ho participated in the stuay. 
Identical procedurea were followed in al1 the classrooms. 
DIRECTIONS FOR EACH TEACHER 
~he time for giving the learning rate was one hour -
8:50 to 9:50 A. M. The ten words were taught in a twenty 
minute period - ten minutes for teaching, and ten minutes for 
practice. The learning rate was presented to the three 
reading groups, the best group first; the average group 
second; and the slow group third. Teaching and practice were 
kept constant. 
The procedure for teaching the colorfUl words was as 
follows: 
1. Teacher printed word. on the blackboard. 
2. Teacher pronounced word d.istinctly. 
3. Children pronounced. word. 
4. Teacher showed picture of word. 
5. Teacher and children discussed the meanings 
of the word. 
6. Teacher showed flash card with word printed 
on it. 
7. Each child. framed the word on the flash card 
with two hands, looked at the word, and said 
it simultaneously. 
a. Children matched word on flash card with word 
on blackboard and said word. 
The procedure for teaching the abstract word.s was as 
follows: 
1. The teacher printed the word on the blackboard. 
2. The teacher pronounced the word distinctly. 
J4 
1. 
2. 
3. 
4. 
5. 
6. 
7. 
a. 
9. 
10. 
10 
3. The children pronounced word. 
4. The teacher called attention to the gene~l 
appearance of the word& 
the tall lettera 
the letter& hangiDg belO'tf the line 
the length of the ward 
5. The teacher used words in sentencea. 
6. The children used words in sentence • 
7. The teacher showed flash card ith word 
printed on it. 
a. Each child framed the word on the flaah card 
with two hands, looked at the word, and said 
it simultaneoualy. 
9. Children matched word on flash card ith word 
on blackboard and said word. 
The words were taught in this order. 
First Le on Second Lesson ~bird Lesson 
candles 1. pail 1. ribbon 
until 2. whom 2. often 
jar 3. fence 3. toothbrush 
across 4. different 4. except 
gingerbread 5. bonnet 5. lamp 
done 6. though 6. remember 
apoon 7. cottage 7. diahea 
whether a. under a. in tead 
necktie 9. strawberries 9. sidewalk 
brought 10. ahead 10. atraight 
Word 1, 3, 5, 7, 9 are colorfUl. Words 2. 4, 6, 8, 
are abstract. 
Th suggestions for te ching the words follow. Each 
t char received the p ns two d "38 before each 1 rning 
rate le son so that she ould be familiar with the type of 
meanings that e ch word should receiye. Th orda were pr -
sent d by each t ea.cher in the same manner. 
COLORFUL ORDS 
candle a 
J r 
ging rbread 
poon 
LESSON 1 
QUESTIONS 
Did you have some birthday candles on 
your c ke? 
What did you 
Doe moth r eyer baye pretty ______ _ 
on the buffet or on th 
;able? 
At Christmas time , do you ever see 
candles in the windows? 
Wh t do we mix our p int in? 
What kind of food come in a Jar? 
Did other eTer s y to you, ".Ple se 
get a 1!! of jam from the table." 
How many children like gingerbread? 
Do ~ou like gingerbre d with Whipped 
cream on it? 
hat is the name of the story that we 
all like? - ( he Gingerbread Bo7) 
ith what do we eat our soup? - Yes, 
a spoon . 
With bat do e e t our desert? - A poo 
Doea your 
J6 
neoktie 
ABSTRACT WORDS 
until 
across 
done 
his own? 
Does your mother have a big spoon for 
mixing a cake? 
Do you like the pretty necktie that 
Tom haa? 
Does your· father wear a pretty necktie? 
Did you ever tell your father which 
necktie you liked best? 
LESSON l 
SENTENCES 
Mother said, "Wait right here, until 
I come baok. " 
David said, "I shall wait until this 
afternoon to paint at the easel." 
Dick's puppy waits at the gate until 
the ohildren come from school. 
Who liyes in the house across the street 
from you? 
We all know that we do not run acrosa 
the street. 
John walked across the schoolyard to 
meet hie si&ter. 
Sometimes I hear children say, "My 
work is all done." 
When your work is done, you may paint 
or read a book. ----
Mother said, "My ironing is all done 
for this week." 
J7 
whether 
brought 
COLORFUL WORDS 
pail 
fence 
bonnet 
John did not know whether to wear his 
red cap or his blue cap. 
I wonder whether Jane wore her rubbers 
or her boots today. 
Father pulled up his fish line and 
looked to see whether he had caught 
any fish. 
Nancy brought a new book to achool 
some children brought some evergreens 
to school today. 
The milkman brought the milk to school 
LESSON 2 
QUESTIONS 
Do you hsve a sand .12!£ to take to the 
beach in the summer? 
Does mother ever use a pail? 
Do we sometimes see the janitor with a 
pail? 
Do any children have a fence in front 
of their houses? 
Why do we have a :fenoe around the 
schoolyard? 
Did you ever see a fence around a farm? 
Who wears a bonnet? 
What kind of a bonnet does Baby need 
in the winter? 
Do the little girls have a pretty 
bonnet for their best dolls? 
- ,-
J8 
cottage 
strawberries 
ABSTRACT WORDS 
whom 
different 
though 
How many boys and girls live in a 
cottage? 
Did you ever go to visit a friend Who 
lives in a cottage? 
Tell me where the rooms are in a cottage? 
Do you like strawberries? 
Do you like strawberries with whipped 
cream? 
How many children have ever picked 
strawberries from a strawberry bush? 
LESSON 2 
SENTENCES 
When Linda opened the door, she saw 
a lady whom she knew very well. 
Ann said, "When I finish with the clay, 
to ~ should I give it? 
To ~ shall we give this money? 
John's jersey is blue. Mark's jersey 
is blue, too. But wba t makes them 
different? 
Is Ellen's white blouse the same as 
Doris 1 , or is it different? 
In what ways is the First Grade room 
different from the Second Grade room? 
We will go out to play, even though it 
is quite cold. 
John used hie red crayon to make the 
circles, even though we all decided to 
use the blue crayon. 
19 
under 
ahead 
COLORFUL WORDS 
ribbon 
toothbrush 
lamp 
dishe 
The playroom is under our room. 
Jim put his book under the paper. 
The troll was under the bridge. 
Richard is ahead of Ann in the line. 
Mr. Brown's car is just ahead of Mr. 
Gray's oar in the parade. 
e will go in to the Library just ahead 
of Kiss White' children. 
LESSON 3 
QUESTIONS 
Do you see the pretty ribbon on the 
counter when you go into the store? 
Does your mother buy some pretty ribbon 
for your bows? 
Did you save the ribbon that was around 
your Christmas presents? 
How do you use a toothbrush? 
What color is your toothbrush? 
What good is a toothbrush? 
What kind of a l amp do you have in your 
living-room? 
Do you have a lamp in your bedroom? 
When do you put your lamp on? 
Do you have some pretty dishes at your 
house? 
Do you ever put ioe cream in d.ishes? 
20 
sidewalk 
ABSTRACT WORDS 
often 
except 
remember 
instead 
Do you help to wash the dishes? 
Do you always walk on the sidewalk? 
When it snows, do you help to shovel 
the snow from the sidewalk in front 
of your house? 
LESSON 3 
SENTENCES 
We often go for a walk. 
The children go to the library very 
often now. 
Melvin and his mother often go to the 
airport to meet Melvin's father. 
All the children ~re in school today 
except Rose. 
We are all in the picture exce:Et .Karen 
and Doris. 
We have done all the work we planned 
today, except our drawing. We'll do 
that now. 
Remember to wear your rubbers. It is 
raining. 
Remember your stamp money tomorrow. 
We must remember to go to Miss Smith' 
room at 3 o*olook. 
Jane wore her blue coat instead of her 
red one. 
Instead of reading first one morning, 
we went to the Auditorium. 
2t 
straight 
John went to Boston on the train instead 
of the bus. 
Michael can dr w a straight line on the 
blackboard. 
Mother says, Go straight to school". 
We walk between the two straitht white 
lines when we cross the stree • 
One colorful word was taught, and then one abstract word 
until the ten wards had been taught. 
As each new word was introduced, other words were 
reviewed by having various children find word on blackboard, 
frame it, and read word. 
The teacher had flash card. with word. so that child who 
hesitated on word or said the word incorrectly was shown the 
right word immediately. 
When the ten words were taught • children read all the 
words in oonoert from the flash card • 
The teacher had on the blackboard the ten words that 
had just been taught and she put the ten flash cards with 
words on the sign holier. 
For practice, the teacher had a child. find word on black-
board that she called. and · if the right word was found, the 
child erased it. The teacher did this for 'the ten word.s. 
If child found wrong word., he was shown the fls.eh card with 
word, and he framed the right word on the blackboard. 
The teacher had the children look at the words on th 
- ,-
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atand. If a ohild found the word that the teaober said, be 
brought the word to the teacher. 
The teacher put all the words on the stand. Eaoh child 
who aaid a word correctly brought that word to the teacher. 
Children said words together . from the flash card • 
One hour later each ohild was tested individually, using 
flash cards to see bow many words he retained. If a child 
made an error on a word, be was told the ord immediately. 
If a ohild hesitated on a word for five seoonda, he was told 
the ward. If a child aaid "I don't know" he was told the 
word right away. 
Two hours later eaoh child was te ted for the second 
time. 
Five and one-half hour later eaoh ohild was tested 
for the third time. 
The number of words that the child o n read at the third 
testing was considered hie learning rate. 
THE TESTING PROORAK 
The learning rate teats were given during the second 
and third week of December and the first week of January. 
The testa were all given on the same day. It was decided 
to give the tests on Tuesday. The writer gave the learning 
rate teat to her own olass and the other four teachers teated 
their own children. All teachers followed a definite plan. 
The children ere all tested by their own teacher. At 
23 
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-the conclusion of the study, the teacher gave the Detroit 
ord Recognition T st, Form A for Primry Gradea.l 
In each of the five classes there were three groups 
arranged according to their reading achievement in the class-
room. The 10 word were taught in a 20 minute period to 
each group; the first ten minutes were spent in introducing 
the ords, and the last ten minute in giving many practices. 
The best group was taken first, the average group was taken 
second, and the slow group was taken third. 
One hour after the teaching lesson, eaoh child wa 
tested individually with flash oards to see bar many ords 
he retained. Each child was re-tested individually two hours 
later. A third test was given just before the children were 
dismissed at 3:30 P.M. The final scores were considered to 
be the rate of learning. 
The data was analyzed and will be presented in the next 
chapter. 
1. Published by World Book Company, Yov,ker&-on-Hudson, 
New York, 1926. 
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CHAPTER III 
ANALYSIS OF DATA 
One hundred twelve children were included in the tudy. 
Thirty words were used, fifteen words were colorfUl and fif-
teen words were abstract. Three group of ten word , five 
colorful words and five abstract words, were used in 
determining the learning rate. 
The data were analyzed to find: 
1. The comparison in achievement of colorful 
and abstr ct worde. 
2. Sex difference in learning rate. 
3. Relation hip o~ learning rate and reading 
achievement. 
4. Errors in learning. 
Table III shows the compari on of the rate of learning 
of c olortu.l and abs.tract words of the total ppulation. 
TABLE III 
COMPARISON OF COLORliUL AND ABSTRACT WORDS 
Group No. ean S.D. s.E. Dif~ sa.lrf. c.R. m 
Colorful 112 10.'71 3.66 .35 4:.18 .56 '7.46 
Abstract 112 6.53 4.66 .44 
The difference between the rate of learning of the 
colorful and abstract words is etatietieally significant in 
faTor of the eolorfUl words. The mean score :1b r the c olorfa.l 
, words is 10.?1 compared with 6.63 for the abstract worda. 
The critioal ratio being ?.46 show the difference is 
1 atatistically ignificant. 
Table IV show the comparieon of the learning rate of 
colorf\11 and abstract Yords by boys and girls. 
TABLE lV 
COMPARISON OF LEARNING RATE OF BOYS AND GIIW3 
Group No. Mean 
:So a 68 16.06 
Girla 64 18.16 
s.D. 
.9? 
Diff. 
m 
s.E. 
diff. O.R. 
The difference between the rate of learning between the 
boya and girls ia not statistically significant. The mean 
score for the boy i 16.06 compared ith 18.16 for the girla. 
The critical ratio being 1.4? sho s that the difference is not 
statistically significant. Ther are 96 chances in 100 that 
this i a true difference in favor of the girla. 
Table V how the comparison of the rate of learning by 
boya and girl• of abstract word • 
26 
TABLE V 
SEX DIFFERENCE IN ABSTRACT WORDS 
Group No. Mean S.D. s.E. Diffm sa!tf. C.R. m 
Bo7a 68 6.1'7 4.4'7 .69 
.'74 lell e6'7 
Girls 64 6.91 4.82 .94: 
The mean score for the bo7a is 6.17 compared wijh 6.91 
for the girl • The critical ratio being .67 show that the 
difference i not stati tioally significant. There are 48 
chances in 100 that this is a true difference in favor of the 
girls. 
'I Table VI shows the comparison of the rate of learning b7 
boya and girls of colorfUl erda. 
TABLE VI 
SEX DIFFERENCE II COLORFUL WORDS 
Group No. Ke n S.D. s.E. Diff'l sa~tf. O.R. m 
Boys 68 10.10 4:.04 .63 
.99 .68 1.46 
Girls 54 11.37 3.06 .42 
The mean core far the boy i 10.10 compared with 11.37 
for the gtrls. The critical ratio being 1.46 shows the differ-
ence ia not tatistioally significant. There are 85 chances 
in 100 that this i a true difference in favor of the girla. 
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Table VII shows the relation of learning rate to reading 
achievement for the total population. 
TABLE VII 
RELATIONSHIP OF LEARNING RATE TO READING ACHIEV"E'Mm!r 
FAOTOBS Number r. s.E. 
', 
Learning Bate and 
Reading Achievement 112 .76 .038 
The correlation of the learning rate and reading achieve-
ment ia .76 with a probable error of . 038 . Thia is a high 
po it iva correlation. 
Table VIII show the compariaon of the reading achieve-
ment by boy and girls. 
TABLE VIII 
SEX DIFFERENCE IN READING ACHIEVEMENT 
Group No. Mean S.D. S.E. Diff. s.E. C.R. 
m m diff. ' ~ 
Boya 68 8e-i6 6 . 42 .84 2.46 1.26 1.94 
Girls 64 10.90 7.68 .94 
The mean score for the boy• is 8.46 compared ~th 10.90 
for the girl • The critical ratio being 1.94 show the 
difference ia not at tistically significant. There are 96 
l1 chances in 100 that this is a true difference in favor of the 
girla. 
I 
J 
I 
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The data were analyzed for the number and types of 
errors and the number and types of substitutions that were 
made in the learning rate. Errors were made by substituting 
words or by including words not in the test. Table IX show 
the errors ana substitutions in colorful words. 
TABLE IX 
ERRORS IN COLORFUL WORDS 
WORD BUBST ITUT ION NO. ADDED WORD NO. 
candle a until 2 tie 1 
Jar 1 
a])oon 1 
acroa 1 
brought 1 
jar oan 2 
glasa 1 
cup 1 
gingerbread gingerbreadman 2 
got 1 
apoon candle• 1 
necktie 1 
aero s 1 
brought 1 
necktie apoon 1 
pail jar 1 can 1 
:fence cottage 1 gate 2 
wheat l 
bonnet under 2 bought 1 
cottage 1 ban do 1 
done 1 like 1 
across 1 college 1 
hankie 1 
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WORD SUBSTITlniON NO. ADDED WORD NO. 
cottage bonnet 1 apartment 1 
I fence 1 look 1 
1 
I 
under something 1 
cabin 1 
houae 1 
£eat 1 
pottage 1 
strawberr iea under 1 cherries 2 
an7 1 
bridge 1 
berries 1 
ribbon bonnet 1 bow 2 
remember 1 hair ribbon 1 
straight 1 
toothbrush sidewalk 1 too 1 
straight 1 
lamp dishes 2 turkey 1 
I dishes . sidewalk 3 
I 
sidewalk dishes 1 
I 
oroaa 1 
I The correct colorful word was substituted by an incorrect 
colorfUl word 18 times. The correct colorfUl word. was sub-
~1 st itu ted by an incorrect abstract word 16 times. The correct 
ooloriUl word was substituted by a ora not in the learning 
rate test 36 time • 
Table X shows the errors and substitutions in abstract 
worda. 
-
~lO 
I 
I 
I 
I 
TABLE X 
ERRORS IN ABSTRACT WORDS 
II 
WORD SUBSTITUTION NO. ADDED WORD NO. 
until brought 2 into 2 
will 2 
we 1 
how 1 
get 1 
undid 1 
wait until 1 
acres spoon 3 went 2 
candles 2 
I whether 1 brought 1 
done until 2 did 6 jar 1 through 1 
down 1 
do 1 
wet 1 
Don 1 
whether necktie 3 winter 1 
acrose 2 wither 1 
candle& 1 will 1 
spoon 1 went 1 
news 1 
wind 1 
brought across 2 something 1 
whether 2 
until 1 
gingerbreaa 1 
necktie 1 
candles 1 
whom under 2 poon 2 
cottage 1 who 1 
spoon 1 prune 1 
ooh 1 
went 1 home 1 hoot 1 
we 
oo-oo-oo 
,_ 
,-
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WORD StffiSTITUTION NO. ADDED WORD NO. 
different unaer l alike l 
aoros l in front l 
fence l which l 
cottage l 
though bonnet l they 3 
cottage l this l 
them l 
light l 
under bonnet 2 down l 
across l 
ahead under 7 in front 2 
acros 2 over l 
different l 
pail l 
often until 4 of 2 
different 2 off l 
instead 2 I 
remember l I 
straight l 
sidewalk l 
I 
except l 
except instead 3 and l 
aoross 2 
remember 2 
I straight l 
I until l 
different l 
lamp l 
remember exoept 2 said l 
until 2 cross l 
different l 
instead l 
straight l 
lamp 1 
I 
instead until 3 in 2 
across 1 oross 1 
remember 1 
I often 1 exoept 1 
-- -
'-
I 
WORD 
straight 
SUBST ITUT IOl\T 
across 
ahead 
NO. 
2 
1 
ADDED WORD 
cross 
line 
right 
NO. 
1 
1 
1 
The correct abstract ward was substituted by an incorrect 
abstract word 66 times. The correct abstract word was sub-
stituted by an incorrect colorful word 24 times . The correct 
abstract word was substituted by a ord not in the learning 
rate test 66 times . 
Table XI shows the number of correct response for 
abstract nd colorfUl words given by 112 children. 
TABLE XI 
NUMBER OF CORRECT RESPONSES FOR ABSTRACT WORDS 
AND COLORFUL WORDS 
ABSTRACf COLORFUL 
Word No . Word 
straight 76 gingerbread 
acros 69 toothbru b 
under 66 pail 
whether 65 jar 
remember 66 strawberrie 
different 48 sidewalk 
often 48 lamp 
whoJ!l 46 ribbon 
No. 
97 
96 
96 
90 
89 
89 
87 
86 
I 
I 
I 
ABSTRACT COLORFUL 
Word No. Word No. 
ahead 45 candles 82 
except 43 necktie 8l 
done 39 'fence 77 
until 38 -poon 76 
instead 37 di bea 68 
brought 32 bonnet 51 
though 28 ootta_g_e 60 
The per cent of correct responses on colorful ~erda was 
72. That is, there were 1214 correct responses out of a 
possible 1680. 
The per cent of correct responses on abstract words was 
43. That is, there were 726 correct responses out of a 
possible 1680. 
~he difference in per aent shows a variance of 29% in 
favor of colorful words. 
The word "gingerbread" is the colorful word retained by 
the greatest number of children. There were 97 correct 
respons.es out of a possible 112. The o olorfu.l word retained 
by the lowest number of children was "cottage". There were 
50 correct responses out of a poe ible 112. 
~he word "straight" is the abstract word retained by 
the greatest number of children. There were 76 correct 
responses out of a possible 112. The abstract word retained 
by the lowest number of children was "though". There were 
28 correct responses out of a possible 112. 
All of the 16 colorfUl words were learned by 50 or more 
children. Only 6 abstract words were learned by 60 or more 
children. 
CHAPTER IV 
SUMMARY AND CONCLUSIONS 
The purpose of this study was to compare the rate of 
learning of colorflll and abstract words in Grad.e I. One 
hundrea twelve boys and girls in the first grade in a large 
industrial city in Massachusetts were used in this study. 
The thirty words were divided into three groups of ten word• 
each. The same words were taught to all of the children. 
Five different teachers presented the learning rate in their 
own classrooms to their own children. The Knhlman-Anderson 
II Intelligence Test. First Semester. and the Detroit Word 
Recognition Teat. Form A, for Primary Grades were given during 
the atudy. 
~he conlusions obtained from the data were: 
1. The difference between the rate of learning 
of colorfUl and abstract words was statistically 
significant in favor of colorful worda. 
2. There was no statistical significant difference 
in learning rate between boys and girls. The 
differences, however. were all in favor of girls. 
a. The critical ratio for the total study 
was 1.47. The difference was in favor 
b. 
of girls. 
The critical ratio in comparing abstract I 
words was .67 in favor of girlo. :
1 
c. The critical ratio in comparing colorfnl 
words was 1.46 in favor of girl • 
3. There was definite relation hip between 
learning rate and reading achieveue nt. 
a. The correlation was .76±.038 
b. The difference in reading achievement 
was in favor of girls. The critical 
ratio was 1.94 
4. A study of the number and types of errors in 
the learning rate of colorfnl worde showed 
that the correct colorfUl word was substituted 
by an incorrect colorful word 18 times. he 
correct colorful word was substituted by an 
incorrect abstract word 16 time • A word not 
included in the test as given 36 times :for tb e 
correct colorful word. "C n", "glass", and 
"oup" were said for the word "Jar". 
5. A tudy of the number and types of errora in 
the learning rate of abstract words showed 
that the correct abstract ord was substituted 
by an incorrect abstract ord 65 times. The 
correct abstract word was substituted by an 
incorrect colorful word 24 times. A word not 
included in the test was given for the correct 
abstract word 66 times. The words "in front" 
and over" war said for the word "ahead". 
6. A study of the data on the number of correct 
responses ror colorfUl words and abstract 
words showed that all of the color:f.Ul .worde 
were learned by 50 or more children, whereas 
only 5 abstract words were learned by 60 or 
more children. The per cent of correct 
responses on colorful word.s was '72. The 
per oent of oo rreot responses on abstract 
words was 43. There was a difference of 29% 
in favor of colorfUl worda. 
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A.PPENDIX 
Kuhlmann-Anderson Tests 
Fifth Editi on 
GRADE I- First Semester 
NAME ___ _ ---·------------------------------------------ -- ----------------- --------- ---·-·· Boy _____ Girl ..... . 
Grade ------------------------ Teacher ............................................... . 
Date School ·------ -- ------- --··-------·-- -- ------------------
Year Month Day 
Born City ---- ---··----------·------········------ -· ----·-------
Year Month Day 
Age 
Years Months Days 
Test Resul ts -····-·······················--·--······-· 
EDUCATIONAL TEST BUREAU- Minneapolis- Nashville- Philadelphia 
Copyright, 1927, 1 940, and 1942, F . K U HLMANN and ROSE ANDERSON 
P rinte d in U. S. A. 
-/ 
TABULATIONS 
M.U. M.A. M.U. ~I.A. ::u.r . ;u.A. M.U. M::-.---
• .......... 226-5-0 2:'i4-6-0 279-'T-
19:l-4-0 229- 5-1 257 - 6-1 281-7-1 
196- 4-1 231-5-2 25!1- 6-2 282- 7-z----
190- 4-2 234- 5-3 261- &-:5 284-7-3 
202- 4-3 236-5-~ 286-7-4 263 -6-4 288- 7-s-=-205- 4-4 238- 5-5 265-6-~ 290-7-6 208- 4-5 241- 5-6 261 ---6-~ 291-7-7 210- 4-6 
243- 5-7 269-6-~ 293-7-8 213- 4-7 271-6-~ 295-7-9 216- 4-8 245- 5-8 296-7-10 
218-4-9 248- 5-9 273-6-9 298- 7-11 
221- 4-10 250- 5-10 275-6-1~ 301-8-1 
224- 4-1! 252- 5-11 'l77-6-1 ~ • ..... ····· 
• Zero scores and M.U. or M.A. scores above and b e low those listed should be written in these spaces. 
To find the median Mental Growth Units or Mental Age take thb average of the 5th & 6th scores. 
K.U. llf.A 
810 
~ 
290 
7 
270 
6-0 
250 
280 
5-0 
!10 
190 4-
PROFILE GRAPH 
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Age last birthday ......... years . . ........ months 
Grade . . . . . .......... :Teacher .... , ........................•.•.•...••••••.••.. , , .. 
School .. . ........... . ... . .. .. .......................... . ......... . .... . .. . ..... .. 
), 
City ...... . ....................... . ........ Date ........ , ........ . .......... ~ .•. 
chair 
baby 
dog 
nest 
a girl running 
hoy 
bird 
,, .Jtlf!tt tree 
bed 
apple 
door 
house 
girl 
.king 
fire 
man 
mother 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
~ ~ CJY(J 
i white horse 
15 
a black horse 
__ .. 11> 
two big balls 
17 
three little balls 
J8 
-a bird's house 
19 
a house on a hill · 
20 
4 father bear 
21 
.a mother bear 
a mother 
making a bed 
22 
23\ 
a bird sleeping 
a ,bird flying 
.over a tree 
- .-
some apples 
on a tree 
2':1: 
25 
26 
some ~pples 
onthe~ ground
27 
~ 
-~j,.tl.Z­
:;-. .. · 
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DIRECTIONS FOR ADMINISTERING LEARNING ~E TESTS 
The experiment calls for teaching 30 words. 16 words 
are colortul, 15 words are abstract. 
The words are to be taught in three lessons. one week 
apart. 
Ten words will be taught in each lesson, 6 colorful wor~ 
and 5 abstract words. 
slow. 
The time for the lesaon ia one hour. 8:50 - 9:60 A.K. 
The words are to be taught in a 20 minute period. 
10 minutes for teaching. 
10 minutes for practice. 
Present te ta to three reading groups, beet, average, 
Take your best group first. 
Take your average group second. 
Take your slow group third. 
20 minutes for each group. 
Keep teaching and practice constant. 
erda to be taught in the first lesson. 
Teach the words in this ord.er. 
1. candles 
2. until 
3. jar 
46 
6. lamp 
6. remember 
7. dishes 
a. instead 
g. sidewalk 
10. straight 
Teach 1 c olorfu.l, then 1 abstract word until 10 words 
have been taught. 
As each new word is introduced, review other words by 
having various children find word on blackboard, frame it, 
and read. it. 
Teacher says, "Who can find (word that has been 
----
taught) ? Teacher has flashcard with word so that child will 
not make an error. 
When 10 words have been taught, children read words 
together from the flashcards. 
~rooedure for teaching colorful words. 
1. Teacher prints word. on board. 
2. Teacher pronounces word distinctly. 
3. Children pronounce word. 
4. Teacher shows pictures of word. 
5. Teacher and children discuss meanings of word. 
6. Teacher show flashcard with word printed on it. 
7. Each child frames word on flashcard with 2 hand 
and. says word as he looks at word on flashcard. 
47 
a. Rave children match word on flashcard with ord 
on blackboard and say word. 
Procedure for teaching abstract words. 
1. Teacher prints word on blackboard. 
2. Teacher pronounces word distinctly. 
3. Children pronounce word. 
4. Teacher calls attention to the general 
appearance of ward: 
the tall letters 
the letters banging below the line 
length of word 
6. Teacher uses word in sentences. 
6. Children use word in sentenoea. 
7. Teacher shows flashcard with word printed on it. 
a. Each child frames word on flashcard with 2 
hands and says word as he looks at word on 
flashcard. 
9. Rave children match word on flashcard with word 
on blackboard and say word. 
Practice -
10 words are on blackboard 
10 flashcards with words are on a ign holder 
1. Teacher says "If you find word I call for, you 
48 
may erase it from blackboard." 
~--~~--~=='-D_o _t_h_i_s~f=o_r==l=O=w==or=a=s==).========~====~==========9F====~~ 
10:60 
If child finds wrong word, show him the flashcard 
with word, and have him frame right word on 
blackboard. 
2. Teacher says, "Look at ords on stand. If you find 
the word I say, you may bring it to me." 
3. Teacher puts words on stand again. Child may take 
word that he can read. Teacher says, •Find word 
that you can say. Bring word to me. Say it.• 
4. Children together say words as teacher flashes the 
10 flashcards. 
Test each child, individually, using flashcards to 
see haw many words be retains. If child makes an error 
on a word, tell him right word immediately. If child 
hesitates on word. for 6 seconds, tell him the word. 
If child says "Don't kno-.a tell him the word. 
On check sheet. 
1. Put ( if child says word correctly. 
2. If child says wrong word, put wrong word on check 
sheet. (Correct child immediately by telling him 
what the word says.) 
3. If child says "Don't know", put "Don't know" on 
check sheet. (Tell child word immediately) 
4. If child hesitates on word for 6 seoonda, tell him 
the word. - Leave space empty on eheok lheet. 
49 
10:60 SOores are to be put on check sheet with red 
crayon pencil. 
11:40 Teach each child for the second time. 
Scores to be put on check sheet with blue 
crayon pencil. 
3:16 Test each child for the third time. 
Scores to be put on check sheet with black 
crayon pencil. 
The number of words that the ohild oan read at 3:16 P.M. 
ill be considered his learning rate. 
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